grass-legume mixtures, or those which are grown on irrigated lands, or those which are grown outside the Northern Great Plains region. Rogler and Lorenz (1956) reported that nitrogenous fertilizer applications on native grassland in North Dakota increased yields and speeded the recovery of overgrazed fields. Stitt, et al. (1955) For clearer yield response comparisons between species the 4-year mean yields at varying levels of nitrogen are shown in Figure 2 . The crested wheatgrass line is the steepest, indicating that it responds better to increased amounts of nitrogen. Russian wildrye was somewhat better than intermediate wheatgrass in this respect. At the high level of nitrogen application the yield of crested wheatgrass was 3 times greater than that of its check, Russian wildrye was twice as much, and intermediate wheatgrass only half again as much.
The importance of yield increases by themselves cannot be properly assessed without subjecting them to cost analysis studies to determine whether it pays to apply fertilizer. Nitrogen fertilizer, even in its least expensive form as ammonium nitrate, costs about 15 cents per pound of elemental nitrogen. On the pre- mise that hay is worth 15 dollars per ton then each pound of elemental nitrogen applied must produce 20 pounds of hay to pay for itself. Any yield increase short of 20 pounds per pound of nitrogen increases the cost of the extra hay. The pounds of hay return per pound of nitrogen applied obtained in this experiment are shown in Table 3 . Many of the values shown are less than the required 20-pound level for economic returns. The influence of the latter two dry years will be noted.
Crested wheatgrass yields were adequate for nearly three years out of four, Russian wildrye yields two years out of four, while intermediate wheatgrass yields were adequate only in the first year, when 20 or more pounds of nitrogen were applied.
The 4-year average cost of each additional ton of hay obtained of each grass to levels of nitrogen applifrom various levels of nitrogen fertilizer was computed and is illustrated graphically in Figure  3 . Only crested wheatgrass produced additional hay at all levels of nitrogen at a cost of less than 15 dollars per ton. Additional The results from this 4-year fertilizer trial should not be construed as a recommendation for, or a condemnation of the use of fertilizers on grasses for dryland hay production in the Northern Great Plains region.
Certainly there were early growth and yield increases due to fertilizer, but just as certainly the results point to the borderline nature of the economical returns. It does not appear that the use of fertilizers on grass for hay production in such an arid region will approach the steady performance obtainable from a mixture of grass and alfalfa. On the other hand there are instances where fertilizing grass for added hay production might play an important role. In his management program a stockman may, for a reason other than drought, be forced to face a short feed year. Rather than buy additional feed at high prices with long hauling distances, he may be wiser to grow it himself by applying fertilizer.
Another very important consideration in any fertilizer venture is the formulation of the fertilizer. If response is due sole-1954 1955 1956 1957 1954 1955 1956 1957 1954 1955 1956 ly or mainly to nitrogen, then it is advisable to avoid the use of mixed fertilizers.
The fertilizer to use in this case would be the one containing only nitrogen.
More than anything else these preliminary fertilizer trials emphasize the need for more detailed experimentation over a longer period of time with a greater number of plant species and varieties. 
Summary
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